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(54) Radiant electric heater 

(57) A radiant electric heater includes a base (2) of 
thermal and electncal insulation material and at least 
one electrical heating element (4) supported on a sur- 
face (3) of the base. A rod-like temperature-responsive 
device (10) extends across the heater from a periphery 
and is spaced from the electrical heating element (4) 
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The rod-like temperature-responsive device (10) ex- 
tends only partly across the heater and the surface (3) 
of the base (2) has a substantially continuous concave 
profile, at least where the at least one heating element 
(4) IS supported, for accommodating an end region (12) 
of the device. 
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Description 



[0001] ^ This invention relates to radiant electric heat- 
ers particularly but not exclusively tor use in cooking 

R^h"*; ^'^^'-'^''^^^ 'booking appliances' 
[0002] Radiant electric heaters are well known com- 
prising a base of thermal and electrical insulation mate- 
rial, such as microporous insulation material, having 

luT. , L ^'^'''^ '^^^""S efemen? 

such as of bare wire or ribbon form. The base of insula- 
tion materialcan be provided in adish-like support such 
as of metal. The base has a flat surface and/or may be 

sulation matenal is provided around the periphery of the 

coTru^ ^7'""^' ^""^^ °' ^"^^ ^^^^"9ed to 

^MOa? T ^^ ^'"^^^ °' ^ glass-ceramic cooking plate. 
I0003J It IS usual to provide a rod-like temperature-re- 
sponsive device extending at least partly across the 
heater, between the heating element or elements and 

i,!,^^?;''^?""''' P'^'® ^""^ ^^ranged substantially par- 
allel to the glass-ceramic plate. Such temperature-re- 

afrnrZlf i ^''^"^"'^ *° de-energise the heater 
at a predetermined sensed temperature to prevent over- 
heating of the glass-ceramic plate. 
[0004] Increasing use is being made of rod-like tem- 
perature-responsive devices Which extend only partly 
across the heater and which have an end located in a 
middle region of the heater. Such temperature-respon- 
sive devices may.comprlse a metal rod of relatively high 
thermal expansion inside a tube of relatively lowthermal 
expansion. The tube is generally of electrical insulating 
matenal. such as quartz or fused silica, or a ceramic 
such as cordierite. The rod and tube are mechanically 

nfr'f .f f '"Welle re- 

gion of the healer and a metal component is generally 
exposed at this end location. ^ 
[0005] The heating element or elements is or are nor- 
mally supported on a flat surface of the base of insula- 
tion material, for example in a plane parallel to that of 
the glass-ceramic plate. 

[0006] With this arrangement the metal component at 
t^B end Of the rod-like temperature-responsive deS 
may be in close proximity to the one or more heating 
elements and this is particularly so when the element or 
e ements is or are provided directly underiying the end 
o the device such as. for example, when the element 
or elements is or are provided in spiral form from the 
periphery of the heater to the middle of the heater 

^^^'^"^ ^"^^^ ^"•^f' ^" arrangement in 
min T' '^'^'^ s«ts down llm?s for the 

minimum distance between the heating element or ele 
ments. that may be of live electrical potential, and neigh 

bounngme.alcomponents,thatareofzeroelectrica.po- 

nent at the end of the rod-like temperature-responsive 
device. Furthermore, heater manufacturers are unde! 

as low a profile as possible, such that the distance be- 



: s^Xrpiste' 9^^^^■o.^o is as 

: [0008] It is an object of the present invention to over- 
■ come or minimise this problem 
5 [0009] According to thepresent invention there is pro- 
v^deda radiant electricheater comprising a base Of ther- 
mal and electrical insulation material having a surface 
supponing at least one electrical heating element and a 
rod-like temperature-responsive device extendinq 

f'rom th r^"*'^ " spaced 
leastoneelectricalheatingelement. wherein 
he rod-like temperature-responsive device extends on- 
ly partly across the heater and the surface of the base 
IS ^ ^""^s^a^^lally continuous concave profile, at least 
where the at least one heating element is supported fo 
accommodating an end region of the device 
[0010] The concave profile may be substantially in the 
form of a section of an Interior of a sphere or substan- 

^0 Iluncaled' °' ^" "'^""^ ^'^'^^^^'^ 

[0011] The heater may be provided with a peripheral 
wall of themnal insulation material having a surface for 
contacting a plate, such as of glass-ceramic material, 
the rod-like temperature-responsive device being ar- 
ranged substantially parallel to the plane of the surface 
of the peripheral wall. 

[0012] The end region of the rod-like temperature-re- 
sponsive device, remote from the periphery of the heat- 
30 nf\Tl 3 9'eater distance from thesurface 

of the base than a region of the device nearer the pe- 
riphery of the heater. 

[0013] The end region of the rod-like temperature-re- 
sponsive device remote from the peripheo^ of the heater 
may be located substantially in the vicinity of a region of 
teTr""" depression of the surface of the 

'^9'°" °f temperature-re- 
sponsive device remotefrom the periphery of the heater 
may comprise a metal. 

S^^^- ^""^^''^^^nd region Of the temperature-re- 
sponsive device remote from the peripheo^ of the heater 
may overne the at least one e.ectrica7heating element. 
[0016] The at least one electrical heating element 
« ?o7l^" a-anged substantially in the form of I spiral. 
10017] The at least one electrical heating element 
may compnse a bare wire or ribbon element 
P018] When the at least one electrical heating ele- 
ment comprises a ribbon, this may be supported on 

so Of the base."""'' """""^'"^ -'^-^ 

[0019] The base may comprise microporous thermal 
and electrical insulation material 

E^f I ! '^'""^ °' '"^ ^"rf^'^e Profile of the 

base, the end region of the temperature-responsive de 

or elements than would be the case with a flat or planar 
surface of the base. Any metal at the remote end regSi 



BNSDOCfD: <EP 0948238A2„r. 



2 



EP 0 948 238 A2 



of the device can therefore be located at a safe distance 
from the heating element or elements. 
[0021] It is to be understood that the expression "sub- 
stantially continuous concave profile" used herein is in- 
tended to cover not only a profile corresponding to a s 
shallow section of the interior of a sphere but also other 
substantially similar shallow forms which may, for exam- 
ple, be more practical to produce. Such other forms In- 
clude an inverted shallow cone, preferably truncated 
which because of its shallowness creates a similar pro^ io 
file to the section of a sphere but is more readily provided 
at the surface of the base of insulation material. 
[0022] The invention is now described by way of ex- 
ample with reference to the accompanying drawings in 
which: 

to 



Figure 1 is a plan view of a radiant electric heater 
of the Invention; 

Figure 2 is a cross-sectional view of the heater of 20 
Figure 1 ; and 

Figure 3 is an alternative cross-sectional view of the 
heater of Figure 1. 

25 

[0023] A radiant electric heater is constructed com- 
pnsing a metal dish-like support 1 having therein a base 
layer 2 of microporous thermal and electrical insulation 
material, such material being well known to the skilled 
person. The base layer 2 has a surface 3 supporting an 30 
electrical heating element 4 providing a heated area 
within the heater. The heating element 4 comprises a 
well known form of bare corrugated ribbon supported 
edgewise on the surface 3 and secured by partial em- 
bedding therein. Other forms of heating element could 3S 
be provided, such as bare wire, particularly in colled 
form. A plurality of heating elements could be provided 
if required. 

[0024] The heating element 4 is arranged In the form 
of a spiral extending from a middle region of the heater 40 
to a penphery thereof. An electrical lead 5 is provided 
connecting between the inner end of the spiral form 
heating element 4 and a terminal block 6 at the edge of 
the heater. ^ 

[0025] A peripheral wall 7 of thermal insulation mate- 4S 
rial IS provided In the heater and has an upper surface 
8 contacting the rear (lower as Illustrated in the figures) 
surface of a glass-ceramic cooking plate 9. 
[0026] A well known form of rod-like temperature-re- 
sponsive device 1 0 is provided extending partly across so 
the heater from the periphery thereof. The device 1 0 op- 
erates as a temperature limiter to prevent overheating 
of the glass-ceramic plate g and comprises a differen- 
tially-expanding rod-in-tube assembly, operating a 
switch mechanism 11 at a predetermined temperature ss 
to f e-energise the heater. The rod and tube assembly 
of the device 10 typically comprises a metal rod inside 
a tube of quartz or fused silica or of a ceramic such as 



cordierite. The rod and tube are joined together at the 
end remote from the switch 11 by means of a metal com- 
ponent 12. 

[0027] It is important that the metal component 1 2 is 
maintained at a specified safe distance from the bare 
live heating element 4. In order to ensure this, the sur- 
face 3 of the base layer 2 of Insulation material is ar- 
ranged to have a substantially continuous concave pro- 
file, the heating element being partially embedded in this 
profiled surface. 

[0028] As seen in Figure 2. the surface 3 is profiled in 
the form of a section of an interior of a sphere of rela- 
tively large radius, resulting In a substantially continuous 
shallow concave depression, the lowest point of which 
substantially coincides with the centre of the heated ar- 
ea of the heater. However, as such true spherical sec- 
tions may be difficult to achieve in practice, an arrange- 
ment as shown in Figure 3 may be preferred. In Figure 
3. the surface 3 Is profiled in the form of an inverted trun- 
cated shallow cone (the axis of which substantially co- 
incides with the centre of the heated area of the heater), 
providing in effect a sloping shallow conical section 13 
of shallow angle, truncated to provide a substantially flat 
base portion 14. Because of its shallowness, the result- 
ing effect is of a substantially continuous concave profile 
similar to that of the section of the interior of the sphere 
as shown in Figure 2. 

[0029] As a result of the concave surface profile 3 on 
which the heating element 4 Is supported, the distance 
between the metal component 12. at the end of the tem- 
perature-responsive device 10. and the underlying heat- 
ing element 4 is increased, compared with the use of a 
flat,^ or a discontinuous, surface of the prior art. The end 
region 1 2 of the temperature-responsive device is locat- 
ed substantially in the vicinity of a region of maximum, 
albeit shallow, concave depression of the surface of the 
base 2. In the arrangement of Figure 3, this is readily 
ensured by appropriate selection of the dimensions of 
the substantially flat base portion 14 of the profiled sur- 
face, according to the length of the temperature-respon- 
sive device 10 being used. 

Claims 

1. A radiant electric heater comprising a base (2) of 
thermal and electrical insulation material having a 
surface (3) supporting at least one electrical heating 
element (4) and a rod-like temperature-responsive 
device (10) extending across the heater from a pe- 
riphery thereof and spaced from the at least one 
electrical heating element (4) characterised in that 
the rod-like temperature-responsive device (10) ex- 
tends only partly across the heater and the surface 
(3) of the base (2) has a substantially continuous 
concave profile, at least where the at least one heat- 
ing element (4) is supported, for accommodating an 
end region (1 2) of the device. 
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4. 



6. 



7. 



A heater according to claim 1 . characterised in th«t 
section of an rnterior of a sphere. 

A heateraccordingtoclaim 1. characterised in that 

'vVrt:di:,~~^ 

at on m«,i . P^"P^«^«' (7) Of thermai insu- 

nTa sTrflc^ fit r"''"''' P^^'P*^^^^' hav- 
ing a surface (8) for contacting a plate (9) the rc^ 

l.ke temperature-responsive devii lif^el;? 
race (8) of the penpheral wafi (7). 

t^r otfl ^oT'"^'"^ '° "'^'"^ ^' characterised in that 
the plate (9) comprises glass-ceramic. 

ter,sed ,n that the end region (12) of the tempera- 
ture-respons.ve device (10). remote from the pe- 

npheo^oftheheater.islocatedatagreate7d6tance 
from the surface (3) of the base (2MiZ. l 

.he device (10) nialer the ^e^Ji^^^^^^^^^^^^^^ 
A heater according to any preceding claim charac- 
tur? Lsoon ' H (^2) Of the temZ- 

Ir^ of th'l K f ''^^'''^ remotefrom the periph- 
dnitv o^^ " ^"bstantially in the vi- 

c n.ty of a region of maximum concave depression 
of the surface (3) of the base (2). Passion 

9. A heater according to any preceding Claim charac 
tensed .n thatat least the end region (12) of ^6^^ 
perature-responsive device (10) remote f^m 2" 
peripheo. Of the heater compIiseVa Tefal. 

10. A heater according to any preceding claim charac 
tensedm thatat least the end region (12) of therm 
perature-responsive device (io, remote , om r; 
peripheo. of the heater ove lies hTat ,iLs7o 
electrical heating element (4). 

eZnuZT' heating el- 

ement (4) IS arranged substantially in the tomn of a 
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prises a ribbon supported on edoo ao^ 

14. A heater according to any preceding claim charac 
ensed .n that the base (2) comprises rniXo-^ 
thermal and electrical insulation material. 



8. 
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12. A heater according to any preceding claim charac 
IZt ^'^^ heating et ' 

ement (4) comprises a bare wire or ribbon element, ss 

the at least one electrical heating .lament (4) com 
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one electrical heating element (4) supported on a sur- 
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The rod-like temperature-responsive device (10) ex- 
tends only partly across the heater and the surface (3) 
of the base (2) has a substantially continuous concave 
profile, at least where the at least one heating element 
(4) is supported, for accommodating an end region (12) 
of the device. 
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